Metabolism of ethanol by rat hepatocytes results in generation of a lipid chemotactic factor: studies using a cell-free system and role of oxygen-derived free radicals.
We have reported that liver cells metabolizing ethanol release a lipid that has chemotactic activity for human polymorphonuclear leukocytes. The purpose of the present study was to investigate the role of ethanol and of oxygen-derived free radicals in generation of this activity. A cell-free, ethanol-metabolizing system consisting of rat liver cytosol was found to generate a polar lipid which possessed a chemotactic activity identical to the activity from intact cells. The importance of acetaldehyde in this process was established by the findings that (i) an inhibitor of the metabolism of ethanol to acetaldehyde, 4-methylpyrazole, blocked production of the chemotactic lipid; (ii) acetaldehyde could substitute for ethanol; and (iii) cytosol alone incubated with ethanol in the absence of mitochondrial acetaldehyde metabolism generated the activity. Acetaldehyde can serve as a substrate for cytosolic oxidases in reactions that generate radicals (e.g., superoxide anion) which have been shown to attack unsaturated lipids to yield lipid hydroperoxides. When scavengers of oxygen-derived free radicals (superoxide dismutase, catalase, and dimethylsulfoxide) were added to the ethanol-metabolizing system they prevented generation of the activity. The data are consistent with a mechanism of chemotactic factor generation by ethanol-metabolizing liver cytosol in which acetaldehyde causes formation of oxygen-derived free radicals that attack unsaturated cytosolic lipid to generate a polar chemotactic compound.